Effects of novel peptides derived from the acidic tail of synuclein (ATS) on the aggregation and stability of fusion proteins.
The acidic tail of alpha-synuclein (ATSalpha) has been shown to protect the glutathione S-transferase (GST)-ATSalpha fusion protein from environmental stresses, such as heat, pH and metal ions. In this study, we further demonstrated that the introduction of ATSalpha into other proteins, such as dehydrofolate reductase and adiponectin, renders the fusion proteins resistant to heat-induced aggregation and that the acidic tail of beta- or gamma-synuclein can also protect the fusion proteins from heat-induced aggregation. Interestingly, the heat resistance of GST-ATSalpha deletion mutants, which contain shorter peptides derived from the highly charged regions of ATSalpha, was approximately proportional to the number of added Glu/Asp residues. However, the negative charges in the ATSalpha-derived peptides appear insufficient to explain the extreme heat resistance of the fusion proteins, since polyglutamates appeared to be much less effective than the ATSalpha-derived peptides in conferring heat resistance on the fusion proteins. These results suggest that not only the negatively charged residues but also the specific amino acid sequence of ATSalpha play an important role in conferring extreme heat resistance on the fusion proteins. Furthermore, the heat-induced secondary structural changes and thermal inactivation curves of GST-ATSalpha deletion mutants indicated that the introduction of ATSalpha-derived peptides does not significantly affect the intrinsic stability of the fusion proteins.